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Michi{ 2 ;aii is a key stat(‘ lor tho study ol th(‘ (‘asR'rii sj)read of 


o pi foil (I 


(Iray, the so-calhal “wf'steni 


ra^waaal.” Pi'c'scuit <*vidon(*(‘ iii(licat(‘s that what is gCMierally 


called the “west(Mii i'af;w('ed,” and usualK 



as I. 


p.'^>lost(i<’hjja D(*(’andoll(^ in th(‘ lit('iatur(‘ of alh'r^y and in many 
hotanical manuals, compri.ses actually a seri(‘s of closely i‘(dat(*d 
hut more or less distinguishahle types which, for the purposes of 
this n^port, will tentatively la^ tr('at(‘d as sp(‘cies, as was done by 
Rydberg in 1922. These ta.xa dilha- from eaxdi othei’ in charac- 
tei's oi hairiness, j)Iant habit, disti’ibut.ion, shape of fruit, polhui 
siz(‘, and other charactei's, although tlu' differenc(‘s may be in 
statistical trends, d'he tnu* or entirely typical .1. psilostachpa 
apparently do(‘S not grow in th(' c(‘nti'al Ignited States, ddie 
('asternmost outli(M' of the complex, which is .1. coronopifolia, is 
th(‘ sole species ol ragw(‘ed in tlu' central stat(*s known to Ix' 
p(*r(Mmial, i.e., t(j ha\'e undergi'ound \'egetativ(‘ repi’oduction. 
riie investigation to be r(“port(‘d h(‘r<‘ gi’ew mostly out of our 
curiosity as to what impojtance tlie p(M’(‘nnial ragwiaals ha\'e in 
forming tlx* ragwe('d populations in Michigan. We have 
succ(‘eded in adding a large numix'r of new recoi-ds to the known 
range of perennial ragweeds in this state and have compiled 
considerable new information coixx'rning them. 


* Pul)lication NO. J) on AI moa pheric I ‘nil uiittn In/ 
J0-IB7R (C') from tlitf Nutional Inslitnte of 


Aeroallergens under n‘search grant \o. 
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Anihrosid coronopifolid is tlu' h'list ahuiuiaiit generally nl tli(‘ 
(hrc'e rag\v(‘(‘(ls (.1. drlrniisUfolid, .1. corodopifolid, and .1. Irifuid) 
hei(‘tolore known in Michigan (Lovell, Malln'ws, and Sheldon, 
lOoik). It has l)(‘(‘n |•(‘po|•t('d to la* “rare or ahscMit” in tin* ll|)p(‘r 
Peninsula ol Michigan, tmd “I'ound occasionally to l’r(M|uently“ 
in the Low(‘r Ihaiinsula (Ruchholtz (M ah, lO.M). ddieri' is a 
(iiK'stion wh('th(‘r the speci(‘s is native' to Michigan at all, and 


this prohleni will la* consieh'ie'd in some' (h'tail la'low. One' of 
th(' pe'ciiliai’itie's of la're'iinial ragwe'cals which has la'c'ii re'ported 
carha'r is that tin* pe'iical of polh'ii production difiers from that 
of .1. drirniisiifolid (syn. . 1 . thtlior), tin* 

ragw('('d,’’ and we* atte'inpted to (h'teianine wlu'tlu'r this was true 


“common” or “low 


of tin* po|)ulations in 



gan. 


We also ('iideax'ored to de- 


te'rmiiK' in tin* fie'ld whetlu'r tln're* we'i’e* anv circumstances 

% 

indicating dif’fe're'nces in ('cological r<*sponses hetwee'ii tin* two 
sp('ci(*s. 

(^uite ('arly in tin* study it la'cann* apj^are'iit that tin* natural 

variation of Adihrosid coroNopifdlid is fairly (*xtensiv(*; hut as 

more* anel meeie* pe)pulatienis we*re* examine*d it turne*el out that 

in)t all the* j)e*re*nnial ragwe*e*els in Michigan l)e‘le)ng to this s|)e*e*ie*s. 

On tin.* e‘e)nfi’arv, a pe're*nnial spe*e*ie*s was fe)unel te) he* |)re*se*nt 

that I'e'se'enhle'e! Loth .1. corodopifolid anel the* annual .1. drlcoii- 

siifolid. Sue*h a plant, set far as we* e-an ele*te*rmine*, has intt l)e*e*n 

de*se*i’il)e*el pre*vie»usly. ddn* ne*w ragwe*e'el has |)re)ve*el to e>e*e*ur 

ove*r a large* are*a, with statietns in a numl)e*r etf e*ountie*s; anel it 

has alse) pre)\ e*el t.e) Ite* able* tet spre*ael anel feti'in e*xte'nsive* petpula- 

tietns in a give*n leteaditv. The* elise*e»\e*i'v etf this ne*w lorm 

% % 

ge*ne*rate*d cetmparative* fie*lel anel lahoratory stuelie's etn all thre*e* 
e)f the*se* lagwe'e'els, in te*rms etf the'ir ve*ge*tative* e*ha.rae*teristie‘S, 
the*ii‘ chroinetsetnn's, pe)lle*n grains, anel fruits. 

ddhs inve*stigation was carrie*el enit hy the* se*nior author in the* 
ye*ars Pdoti anel 1957. lie* was je)ine*el Ity the* junietr autlmr in 
the* sumnie*!’ of 1957, anel the* latte*!’ jieleleei a large* nuiiihe*!' etf 
chretmetsome* anel spetia* stuelie*s. We* are* inele*l>te*d fetr assis(ane*e* 
te) \’arious pe'etple*, e*spe*e*ially .1. M. She*lele>n anel I*]. W. lle'wse)n, 
dire'ctors etf t he* Proje*ct on At me)sphe*rie* Pollution, for st imulating 
this st.uely tee he* made*; Mi’s. 1). A. He*als, feir e’e)lle*e‘ting ('alifeii’iiia 
ragwe*e*els for ceimj^ai’isem; II. II. Bartle*tt, for the* hit in eliagneisis; 
P. W. Ilanlin, lor he*lp etn me*:!sure*me*nts; Iv (I. N'ei.ss, tor aiel em 
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liistorical inatt(*rs; K. 1.. Joints, for his n'ading of tho inanusci’i])!; 
and tho' curators of the followiiif;' luM’haria for lending specimens 
and looking up records: New York Botanical (Jartlen, Michigan 
State University, Uni\'(*rsity of Alichigan, University of Alinne- 
sota, University of (’alifornia (Berkeley), U. S. National Her¬ 


barium, and the (Iray H(*rt)aiium. Tins I'eport will deal with 
Ambrosia coronopifolia fii’st, and will follow with a discussion of 
th(‘ new, int(M‘mediate specie's. 

occruHKNCE: Ambrosia coronopifolia is capable' of forming very 
large populations loe-ally. Because' the' repre)eiuction takes place 
largely by vegelati\'e' means-, a given area may be peepulateel ley 
the elerivative's eef emly one' or a few eeriginal mother plants. 
“Pure e-ulture's’’ of a given variant may be' 
hundreels e>f sepiare' yards, but thc'y are clonal and represent 
offsheeots of a single' plant. Usually the spatial distribution eef a 
gi\e'n clone can be re'aelily re'cognized because eef subtle dif- 
ferene-es of ceelor, haii’ine'ss, size', anel shape betwe'e'ii the' indi- 



ovei’ 


x'ieluals of eliffe're'iit clones, d'wo or meere elifferent clones may 
Inteianingle' more or le'ss intimate'ly but their members I'emain 
e'omph'te'ly elistinguishable. In Me'e‘e)sta (’e)unty, foi’ example'. 


mimere)us plants eef a fruiting fe)rm with a bright-gre'en ce)le)r 
were founel e*e)mple'tely inteiinixe'd witli a nearly sterile form with 
a elull-irrcMm e*olor. 


The e'nvironments in whie*h perennial ragweM'ds thi’ive in 
Mie*higan are apparently always elisturbeel site's, the' elisturbance' 
mostly e^f artificial nature. The annual spe'e*ie's, .1. artcmisiifolia, 
alse) gre)ws in such habitats; anel whe're the' pe'rennial spee-ies 
occurs, the annual one is alme)st alwavs ne'ar bv. The latter is 

7 « 

usually unable, howe've*r, tee invaele grassy fie'lels. The annual 

is generally confine'el te) eepen se)il, but the? perennial 
spee'ies will reaelily invaele adjace'iit gi'assy fielels and grow 
competitively with fairly eh'iise fie'lel vege'tatie)n. In this ceen- 
ne'ction, one of the most inte'i’e'sting eiccurrene'es ol .1. corono¬ 
pifolia anel d. artcmisiifolia gi'owing toge'the*r was observeel on 
the outskirts of (laylorel, Otse'go (’ounty; here be)th species were 
se*attere'el abunelantly along the' roadsiele's, lent .1. coronopifolia 



- TIh* undor^irotiiiel iixos of tiu* p(‘n‘niiial raj^wotMls are coininoiily rtdtTrtul to as “rootstocks 
or “rliizomes,” hut this docs not seem to 1)(‘ accurate. The reitroeiuctive organs appear to 
roots anatomically nither tlian stems (as was correctly ^iven by Fe.riiald, 1950), and it is hcjped 
that ti detailed rei»ort on the process of n‘produ(‘tion will be publish(*d in the future. 


ISO 


RluKlora 


IVoi.. CO 


had spread ov(‘r some sixty square yards of a larg(‘, inouaMi, 
private lawn, and its pale-gr(‘en foliage was vcmt (iouspieuous 
(‘veil though its shoots had l)(*eu cnit to the level of the grass. 
Only a few, seatti'red plants of .1. nrlrmisiifolia weia' s(*(*n in this 
lawn. 

Ill l)(‘havior .1. roronopifolid is (h'eidi'dly “w(‘edy” in Miehigaii, 
as noted hy the (airliest writ(‘rs who iiu'iilioiied th<‘ sp(‘eies in tla* 
st.at(‘. Of th(‘ st.at(*’s eolU'ctions on which environnu'iital data 
are r(‘eorded, alxmt oiu'-sixth specify that the habitat was along 
railroads, and on(‘-third say “along roads” or “along highways.” 
()v(‘r two-thirds of the colh'ctions came from about citi(*s, village's, 
and settlements. 'FIk' sp(‘ci(‘s can hectonn* a locally se'rious w(*(‘d 
in yards and gareh'iis (e.g., around th(‘ Int('rloch(‘n R. R. Station 
ar(‘a, and on th(‘ outskirts of Fivderic and (lavlord). B(‘caus(' 
ol its tendency to form large' and de'iise* clone's it. could jirovide' a 
local hayte'ver prohle'in, e'spe'cially in the* we'e'ks he'fore* the' annual 

spe'cie's conn's into Howe'r, as will he discns.se'd he'low. 


'I'lu' soil in which .1. 


nopifolid grows is ordinarily dry, 


ve*rv well draine'd, and commonly sandy or gravellv. XearK 


one'-third ol the' labels e.m Michigan lu'rharium specime'iis use' t.he* 
words “sandv” or “gravellv\” The' habitats that, are found 


away Irom roadsides and railway lines are* ge'iie'rally cle'arings, 
“eh'se'i'ts,” ope'ii pasture's, inowe'd fields, gra.s.s-cove'red hills, 
hase'hall diamonds, and waste' ground and elum|)s. ddu' specie's 
evidently can not withstand any gre'at eh'gre'e of shading; whe'ii 
in wooded are'as it will always he' discove'red on the' cle'are'd ground 
- along ope'ii trails, or in more' or le'ss e'xpose'd, prairie-like spots 
such as the' open sanely and gra.s.sy hillsides in jackpine' (Pinii.'t 

hdnksidna) re'gions. 

Although . 1 . roronopifolid may he'e'xtre'ine'ly ahundant locally, 
the' spe'cie'S must he' rate'd as only fre'(|ue'nt. to uncommon taking 
the state in its e'lilirety. In the northern jiart of the state', i.e'.. 


the' northe'rn half of the' lowe'r pe'iiinsula and all of the uppe'r 
peninsula, it may he' lounel re'adily hy driving along roads and 
highways, hut this impression is misle'aeling with re'spe'ct t.o the' 
state flora as a whole*, he'canse; it is e'.xactly tho.se* place's whe're' 
one* is likely tei drive where* the* specie's is most surely to he found. 
Ain.hro.sin diiritiiKufohd is infinite'ly more* common in the* state* as 
a whole*. 'Phe' giant ragwe'e'd, . 1 . hijiild, is locally fre'eiue'iit to 
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cnininon in the soutlu*rn lialf ut Alieliigan, l)ut it heconn's v(M'v 
rare in most of northern Aliehigan ('xeept around certain towns. 
Thus, where .1. coronopifolia is the* most common, A. Irificla is 
usually rare or absent. In our field surv^eys, all three species of 
raf^weeds were found f>;rowinf!; togetluM' only at Cheboygan, 
('hel)oygan Co., and Mar<|uette, Alaiaiuette Co., in weedy city 
lots. Anil)rosia Irijida was considerably less common at these 
two places than the other ragweeds. 

There seems to he a (pu'stion whether .1. coronopifolia was 
originally indigenous in Michigan or not. Fernald (1950) gav'(‘ 
the range of this plant (as .1. psilof^tachya var. coronopifoUn) as 
“Mich, to Sask. and Mont., s. to La., ^Fex., and Alex.; adv’. e. to 
(Quebec, X.S. and X.lv” On tlu^ contrary, C'ronquist in Cdeason 
(1952) circumscribed the rang(‘ (of .1. psiloslachya) as “Ill. to 
La., w. to Sask., Ida., ('ah, and n. Mexico; introduced eastward,” 
and thus left Alichigan out of its presumed original rang(\ 

'^Foday .1. coronopifolia is widespread in Michigan and it has 
been recorded from f<jrty-tlire(‘ counties, as shown in Figure 1, 
A. The species extends across the Upper Peninsula down to th(‘ 
middle of the Lower Peninsula. Further southward, i.e., in the 
bottom half of the Lower Peninsula, the species is frequent only 
in the western or Lake Alichigan side of the state. It is ex¬ 
ceedingly rare in the southeastern quart(‘r of the Lower Peninsula 
at the present time, and we have not smtceeded in finding any 
populations; there is only one record from this part of Michigan. 

The earliest definite record of this species in Michigan known 
to us was in the year 1900, and there are apparently no prior 
collections^. The first mention of perennial ragweeds in the 
state was in a list published by Daniels (1904) of plants found at 
Manistee, Alanistee (’o., that had not been included in Alichigan 


^ That it niijrht have been collected as early as Sei.)teniber, 18dl, by Douglass llouphton, 
was sus|>ected because of two herbarium sheets so dated and labelled “Fox River of L. 
Michigan” (MICH). The notion was dispelled, however, by consnltinjr H. R. Schoolcraft’s 
descrii)tion I18H4) of his exp(Mlition in 1831. Schoolcraft wrote that “At Calena [Illinois] the 
exploring party separate<l. part returning in canoes u|) the Wi.sconsin, and i)art crossing the 
mine country, over the branches of the Faktolika, and by way of the Blue Mounds, to h'ort 
Winnebago. From this point. Fox River was descended to CJreen Bay, and the route of the 
lake coast pursued northward to the straits, and to the Sault of St. Mary.” Thus the “Fox 
River” of Houghton’s 18.31 collections of A. coronopifolia came from the river of that name in 
Wisconsin, south of Creen Bay. It is interesting that Houghton himself {in Schoolcraft, op. 
cit.) gave the locality for various plant sivccies of his rc|X)rt as “Fox River, N.W. Terr.,” but 
did not list this species. 


Kliodora 


I \ I»() 



hy pn'vious writers. He lists tlu' specie's under “WCeds” as 
(►eeunaiif^ in “^ ard and roadside*, Maple* Str(*e*t, n(*ar ('atheelie* 
(’enu'te'rv,” anel a, sp(*e*iine*n Ireein t.his e*e)||e*e*t ieni is ele*pe)site*el in 
the* Mie*hi}>;an State* Unive'i'sity 1 le'rhariuin. I"e)r the* twe) annual 

spe*e*ie*s eel' rajiwe'e'els, . 1 . (irlcniisiifolid anel . 1 . trijhhi, tlu're* are* 
inue*h e'arlier re*e*e)rels: .1. trifula was take*n as e*arly as ISdS hy 
Ile)U}>;hte)n’s sui’ve*y at White* IM}j;e*e)n, St. .)e»se*|)h ('ee. (anel the*re* 


ai’e* e»the*r e*e)lle*e‘tieens as e*arlv as hStil anel 



.1 nihrosid 


dricniisiifolid was eil)taine*el in the* same* ye*ar, hy the* same* suiwe'y, 
hut ill (’ass ('emntv (Miiat). 

d’hat -t. coi'dddpifdUd e*e)ulil ha\e* he*e*n e)\e*rle)e»ke*el ehirinj^ the* 
e*ntire* nine*te*e*nth l•e'ntury se*e*ins epiite* unlike*ly unle*ss the* s|)e*e‘ie*s 
was e*.\e*e*edinf>;ly rare*. Its usually larjie* e*le)ne*s with the*ir e*harae-- 
te*ristii* pale* fe»liaj>;e* are* re*aelily ne»tie‘e*el in the* field. .\nihrosid 
corddopifolid was e*e)lle*e*te'el e-onsiele'rahly e*arlie'r in the* state's to 
the* we*st (naine*ly Wise*e>nsin, Illineiis, South Dakeita, anel Minne*- 
seita) as shewvn hy spe*i*inie*ns in the* he*rharia eif the* I nive*rsity eil 
Mii‘hi} 2 ;an, Mie*hij!;an State* rnive'rsity, anel e)the*r institutieuis. 
Many parts of Mie*hiji;an, whe*re* A. rordnopifolid iieiw forms a 
e*e»nspie*ue)us e'le*me*nt. eif the* \'e*ge*tatie)n we*re* rease)nah|y we*ll 
l•e)lle*e•te*el hy hotanists jirieir to 1900. d’he* re'^ion eif I)ouj 2 ;las 
Lakei (lOmmet. anel ('he*hoyf 2 ;an (’os.), tor e*.\ample*, was e*.\amine*el 
hy a numhe*r of hotanists elurinji; the* nine*te*e*nth e*e*ntury (Veiss, 
lOoti), hut none* eif the*m feuinel the* pe*re*nnial raf 2 :we*e*el. 

In 1S99, (’. K. I)e)elj»;e* e*omple*te*el a tleira eef St. ('lair (’e). hase*el 
on ne*arly twe*nty-five* ye*ars e)f e*e)lle*e*tin^, hut in a list e>f 1,112 
spe*e*i(*s .1. cdronopifulid was lai*kinf»;. k'eiur ye*ars late*r he* eiis- 
e*e)ve*re*el it feir the* first time* in this e-eumty. Deielf^e*, wlm was a 
\e*ry ae*ti\e ohse'r\e*r anel e*e)lle*e*te»r e>f Mie*hifj;an Heira, anel e*on- 
tiniie'el his weirk thre»uj!;h the* e'arly ele*e*aele*s eef the* |)re*se'nt ce'iitury, 
e'X'ieh'iitly e*e)neluele*el that this spee*ie*s was in the* proee*ss of 
he'comin^ naturali/a*el. IIis state'iiu'iits, sue*h as “a we*e'el note'el 
in waste* j)la.ee*s of Mare|ue*tte*, Xe*fi;aune*e*, and Ishpe*minj^ . . . 
he*(‘e)minf>: freepie'iit” (191S); anel “heeominf>: e*stahlishe*el in e*itie*s 
anel village's as a pe*r(*nnial we*e*d” (1921) e*le*arly inelie*ate* that he* 
eonsiele*re*el the* spe'e*ie*s fei he* he*having as an adventive*. 

Preitessor II. II. Harth'tt., aimtheu’ heitanist eif leing e*,\pe'rie'nee* 
with the Mie*hi gan fleira, e*.\pre*sse*el his eipinion ree*ently (1952) as 
follows: “This is a prairie* spe‘eie*s that se*ems te» he taking ad- 



Wajijncr aiul B(*al 



P(M'(Mmial Iia^\v(‘(‘(I.s 



)r()sia) 




I'm;. 1. (’nimty 
udpif(tha. H. A. 


(listribiitioii maps of p( 
X infn'ijrndirfis. ( Has(* 


*r(*niiial ra^w(*(‘(ls in Alirhi^raii: A. Arnhro.sia roro- 
maps courtesy of ('ranbrook Institute of Science). 


vantage' of tin* cUuiring of forest and making he'adway in an 

\v('ll to th(‘ north hut not in sovitliern 


('astern iinasion 



Michigan.” Oleservations hy him and Dr. ('. D. Richards (l)ot.li 
l)otanists allergic to rag\v('('d p<jllen) on a field trip to tin' north 
in 1951 indicaU'd that “north of (Iratiot ('ounty, Michigan, tin' 
annaint of ordinary rag\v('('d decrea.sed appreciably, with r('- 


sultant r('li('f from alhagic symptoms. 





tln'v reacln'd 


lOmmet. ('o., they ot)S('.rv('d that “although we had run Ix'yond 
tin* n'gion of gr('at('st abundance ol tin* ubicjuitous common 


specie's, .1 tnhrosia 


ifolia, we 



e.xtending range of anolln'r, nanu'ly A. 


come into (he newly 

(i.e., .1. 



nopifolia] 


1 » 


onopi folia 


spread since* 1900 into a gre'al number of localitie's in Mie'higan. 
It was eith(*r v(*ry rai’e* and local, oi’ non-e.\isten1, in the state* 
prioi' to that (inn*. It .''('e'ln.s not unlike'Iy that the* bulk, it not 
all, of the pre'sent-day i)oi)ulatie)ns may have be'e'ii introduce'd 
frejm further we'st—Mimn'sota, Wisconsin, and perha|)s Illinois 
where thee spe'cie's was in all like'lihejejd natives and we*ll e'stablishe'tl. 
Deam (1940) considere'd this plant to be* a rarity in nearby 
Indiana and to be intrexluced there. Moss (1950) has conclud(*d 
on grounds similar to ouis that anothe*r spe'cies, .1. arlnnisnfolia, 
had been intrejeluced into .southeaste'rn Alberta and adjacent 














IS! 


|{ liodora 


I \'( > 1 .. (K) 


SaskatclH'waii, and lu' cites llic tael llial tlu* earliest e(>ll<>et,ioii 
was in Saskatelu'wan in lS7i). 

Surely tin* dev<‘l()|nn(Md of fj;r('at railroad liiu's and innuinerahle 
I’oads and \’illaj^(*s and towns o\'('r tlu* state ol ^lieliifjan durintj; 
t,he last eenturv has opcMied th(‘ way lor aeti\(‘ in\asion of ,1. 


oiionifoli 


ne\’(‘r Ix'foic' (‘xisted. In tin 


course oi its sj)i'(‘ad it has eonn* r(‘p(‘at(‘dly into contact with tlu' 


abundant and w(‘('dv ,-1. 


ifolia which h as its( 


also 


inei'cased in nuinl)(*rs, and, where' t.h(' two spe'cie's luive erossc'd, 
iK'w tyj)('s ol per(*nnial ra^w('('ds have* hee'ii fi;(*neial(‘d which 
eoinhine the eliaraeb'risties of both, to Ix' diseiisse'd Ix'low. An 
('iiunK'ration of pi’c'se'iit. county elistribution is ji;i\’('n in the* 


tollowing list which contains the' ('ai' 
nopifolia, the years indi(*at('d in learcnt 



(•('cords for .1. r<>ro- 


Alcona (11>')7), I lui. K. of Mikado, W’offiKr SJ/SJ (Mien); Alf^cr (l!)‘)7), 
Mclstrand, Wtopirr S4.)S (Mini); Allegan (lOoO). i;iy bake, liaziilii S.^IJ 
(msc) also referred to by Ki'iioyer, lOd-t; Alpi'iia (l()r>7), Alpena, irn///er 
S4S3 (Mini): Antrim (lOoO), \V, of Alba, Wagner S.i4<) (Mini); Bara<ra 
(HloO), X. of Baraga, l^iehanls 4-^4^ (Mini); Barry (ca, ItKiO), r(‘ported 
by Baziiin, ms.; Itenzie (lOod), W, side of Co. (((ill, ]>]. edge' of Sect. 2."). 
Wagner SS.l', (mich); (’harkwoix (1957), town of Walloon Lake. Wagner 
S4'^4 (Mini); (du'boygan (1915), Indian Si'ttk'iiK'nt, liarnnni (umhs); 
('hippewa (1955), Sugar Island. Hermann 7J-ia (.msc, xy. us); Clare 
(1957), Mi'n'dith, H.5W, T.20N', Sect. 15, Wagner SatH (Mini); Crawford 
(1959), S. l)ord('r of Frc'di'ric, Wagner S.l'ps (Mini); Di'lta (1949). 2 mi. f). 
ol Bapid Kivi'r, MeVangh 11170 (Mini. niAxmiooK): I)ickins(»n (1951), 
2.4 mi. W. of Norway, Bartlett <!’• Biehanls 7VS (Mini); Lminet (1921), 
W. of Pellston, Ehler.^ ISI7 (Mini, umhs); (:og(4)i(! (1919), 5-4 mi. X'.i:. 
Wati'i-smeet, B. A: 1). J77.9 (Mini); Cnnid Traverse (1959). Interlochen. 
Wagner 83S(j (Mini); Houghton (1929). Calumet Water Works, Wolf 
7/AT (Mini); Kalamazoo (1957), 9 mi. W. of S(4ioolcraft, llanex .-{SJ7 
(xy); Kalkaska. (1959), M-72, just Iv ol ('o. .”)97, iruf/z/cr iS’-A)7 (.Mini); 
Kent (ca. 1950), reporti'd by Bazuin. ms.; Keweenaw (1910). IT. S. 
('aaper 374 (dO; Lake (I94S). 7 mi. W. of Baldwin. MeVangh .9707 


(.Mini); l.e('Ian;m (1959), IT of lMn|)ire. Wagm r S.ltJ (.Mini); Mackinac 
(1915), Bois Blanc L, C. K. Dodge (.Mini); Manisl.ec' (1900). F. B. I)aniel.‘< 
s. //. (M.sc); .Maniuetli' (1919 17). reporti'd by Dodgi', 191S. collecti'd 
along M-2S at .Maniuette, Wagner S 440 , in 1957 (Mini); .Meco.sta, (19.57), 
0..1 mi. X. ol Stanwood, \\ agner S40,9 (micii); Ah'iiomini'i' 




, (trails 


JhJri (mich); Missaiik(*o (1957), L«*ik(‘City, 11 agnerS/^7o (mich); Alontcaliii 
(19.57), 2 mi. X. of jiinct. C.S. 151 and .M-49, Wagner SdVd (Mini); 
Muski'gon (1949), ( (alar CTe.i'k w|)., Si'ct.. IS, Banrda 2d (mich); X5*waygo 
(1919), Bessej! A* Darlington IIOO (.m.sc); ()gemaw (19.57), West Branch, 
ll of///cr S4SO (.Mini); Osceola (19.57), 5 mi. X'.W. junction of M-91 and 
M-1 15, Wagner S.tOO (Mini); (Xsego (19.59), S. of CayNn-d, Wagner S.{44 
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(mich); l*rcs(fU(' Isle (1940). Bc'aringor Tup., Mars/i(i.l/ 

Hoscomiiioii (1919), X. (aid of IliKKins Lake*, licssey sji. (msc); St. Clair 
(1903), Port Huron. (’. A. Dodge (micm); Schooha'aft (1915). r(‘|)ort(*<l by 
I)odg(‘, 1921; \'au Burcii (19()()), V('rv ran*, Depoon 044 (M'^f); W(‘xford 
(1956), juncture M-115 and C.S. 131, Wngner HdSU (mich). 


periodicity: Wodehou.s(3 (1945, tabic iv) has alnaady iiidicat(‘d 

tliat the pollen ot “A mhrosia puilosfnrhyn" precedes that of .1. 


(iriemisiifolia 


It was thend'oia 


no surpri.se that (i(‘Id studies of the two species in 
revealed the same approximate reh 
nopifolia and *4. 




(Ml 


A. 


coro- 



in thi'ii’ morphological develop¬ 
ment. A total ol 33S plants wcmt collected during tlie period 
August 3-5, 1956, 234 of A. coronopifolia from eight localities in 
('ight counties, and 104 of A. arlemisUfolia from nine localities in 
nine counties, 'riu'se specinuMis were (Ikmi measured for length 


of th(‘ staminat(‘ spik(* primordia. 


onopifolia, IS% 


tlie total liranches bore staminate spikes which were over 3 (Mu. 
in l(Migth, many of the.se with matui-e flowers. In A. artemi- 
sitfolia, a mere 1% of the tof.al bore spiki's of such (h'velopimmt 
during the first wi'ck of August. In ,1. coronopifolia, only \\)% 
of the total number of branches lackial visible spike primordia, 
but in ^1. artemisiifolia 64% had no visibU; primordia. About. 


one w(‘ek (Mirlier the .same year, Profe.s.sor K. L. .Jones report( kI 
that on .July 27 2<S, he dev(‘Iop(*d a hav-fever nuiction while 


visiting the citv of 



an. Along the estuary tluM’c, la 


discover(‘d a larg(* number of plants of A. coronopifolia in antlu^- 
sis, whil(‘ the .1. arlctmaiifolui was not yet in bloom, ddu* 
(Mirli(‘.st luM’barium spcciiiKMi with Howim's in .1. coronopifolia in 



^an is .July 12 (M(Miomin(‘(“, (’. (). (IrassI 2623, 





MICH). 


\^\Ki.vri().x: Ol th(‘ tJirei* basic ragw(‘(>d .sp(‘(*i(*.s in AlicJiigan, 


o no pi foil 


huist variable*. The* uniformitv 


ot any given stand, howe\'('r, may lx* misleading, since tlie indi¬ 
viduals are* clejiial and te'iid tei be* de*rive*eJ fi'om one* eir a fe'w 
eiriginal plants as dise*u.s.se*el e'arliei*. ddie most e*e)nspie‘uems 
variations incluele* those* in l(*af form, Ie*af arrangement, plant 


habit, and fruit e-haiacteristics. 

The leaves have be*e*n de.scribed by Kydberg (1922) as “ovate* 
in outline, pinnatifid, sub.sessile, or the* lower with slmrt wingeei 
petiole*.s.“ The outline* may vary, however, as .shown in Figure* 2 
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I’ UJ. 2. ()ii(liiu'.s of api>fl*‘ly mrtli.'iii 

(all petiole* haat's not (*oinpl<*tt*): 
Otsego (^u.; 3. Heri/.ieCo.; 4. (’raufonl (’o. 

( ’<). (\ .4. coronai)ifolia’. I. Heri/.ie (’o.; 2. 

(’(>.: r». (('<).; it. Kalkaska ('o. 


leaves of mo(lerate-siz(*(l plants <»( raM;Nvee( 
A. Ambrosia artemisiifolia: 1 . Wasliteiiaw 
!^. -4. X intergrad it fis: 1. ( 'rawford (’o.; 2. 
(Iraiul 'fraverse ('o.;3. Leelaium ('o.; 4. 


Is fi'ian 
i\t.: 2 
l^en/ie 

Ant I'ini 


2 vs. d) from approximately laiaa'olato to dc'ltoid. Iv\- 
trenu'ly large leaves (not figui'('d) fi'om |)laiits gi'owiiig under 
luxuriant eoiiditious may approach in outline and cutting tlu* 
much small(*r, 1.y|)ieal heaves of .1. nrtrniisiifolia growing uiuh'r 
normal conditions, ddu' length of th(‘ pcMiole diminishes from 
tJi(‘ basal to the median leav(*s, varying from obviously p('tiolate 
to .se.s.sile, making compari.sons (|uit(‘ difficult from collection to 
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collection unless leal position is taken into consideration. Tin* 
dissection of the leaves ranges from coarsely lolaal to nearly 
l)ipinnatifid. In the least diss(*ct(*d extreme the leaf-blades ar(‘ 
long-ovate and the sinuses so shallow that they extend oidy one- 
third to on(‘-half of the way from the blad(' margin to the midrib. 
The other extr(*me is r(‘piesented by triangular leaf-blades cut 
seven- to nin(‘-tenths of the way to the rachis, resembling in Uaif 


outliiu 


artcmisiifol in 


the p(‘tiole. d'lu 



petiol(‘ ratio of im'dian leaves averag(*s 


4.2 but x'aries from 3.1 to 8.0. 

()c<‘asional specimens of .1. nrlcmimjolin ar(‘ colha-ted, (‘s- 


pecially in soutluM’n 


onopifolia 


in foliar characters. (Icmerally, howexer, the leaves of the latter 
may b(‘ distinguished by the following ensemble of difference's, 
some of them subtle and not readily evident on the herbarium 
sheet: (a) thicke'r h'af texture; (b) harsher, more appr(‘s.sed hairs; 
(e) paler green color; (d) fewer lobes and segments; ((') broader 
midrib wing; (f) shorter pe'tioh'; and (g) narrower blade* outline*. 
All th(*s(* characl(*rs te'iid to ox-erlap individually to some* (*xt(*nt 
b(*txxe*(*n the txx’o taxa, and th(*y must, th(*r(*foi(*, be* e*e)nsiele*re*el 
te)ge‘the*r in making iele*ntifie*ations. 


Leaf arrange*ment in AmhroKia 



ele)e*s neet elittei 


basie'ally fiom that eef the* e)the*r ragxve'eds. Depeneling on size* 
e)f plant, the leexver four to nine leaf pairs are oppeesite, but the 
leaves above anel espee*ially those from the axils of xvliieh the 
staminate infle)r(\se*ence*s arise tend to be suboppejsite te) alternate. 
At Interlochen, (Irand Traverse ('o., hoxvex’er, there is at least 
one large e-lone*, groxving xvith e*le)n(*s of the eudinary e^pposite*- 
leaveel lorm, in xvhie*h the* leaves are all xvhorleel, xvith thre*e* 
le*ave*s per neule*. In this “le*afy” form, the* spae*ing e)f the ne)ele*s 
is like* that in the typical form, anel in the upper part of the* 
plants the xvhe)rle*d e*e)nelitie»n give*s xvay te) the usual alternate*- 
leave*el state*. 

In habit the* plant is usually a simple leafy axis. The vast 
maje)rity of plants in typical expensed situations on sterile soil 
alemg roadsieles and railxvays hav^e simple* axes xvith only a 
single terminal staminate* spike or xvith one or a texv laterals in 
the upper fourth of the* plant. A few more lateral brane*hes may 
tenel te) devele)p fre)m axillary buds as the season progresses, thus 


I8S 
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spreadiiifi; tli<* pohMitial flowering time. If tlu' main stem of a 
plant is cut. off or otherwise damaged during tin* first, half of th(^ 
summer, a short, “l)ushy” specimen will r<*sult, nunuM’ous 
branches arising from tlu' bas(‘ of the stem. 

Th(‘ only profusely hraueluMl forms that ar(‘ not tin* result f)f 
injury are tin* giant plants found in unusually rich envirommmts. 
d'his large form was found at. t in' edgt* of a. vaieant. lot. in Alp(‘na, 
Alpena ('<►. (Waf/tivr and on a farm near the juncture of 


highways M-72 and ('o. oO? in 


ska ('o. 



At th(‘ 


latter site, lh(‘ normal lorm with few branches oecurnal in fields 
ami had spr<*ad into opcm soil in a cultivab'd truck garden where 
giant plants up to 70 cm. tall fornuMl, bearing in soim* eas(‘s over 
.‘10 larg(‘ and w(‘ll developed staminate spikes with nunu'rous 
coars(‘ veg(‘tative branches arising from mair the base*. 'rhe.s(> 
were V(M-y likely stimulated to grow and branch by tin* unusually 
rich soil conditions in the truck garchm wlu'n*. (h(*y wei’(‘ fr('e of 
eomp(‘tition. In growth habit 1,h(*v n'sembled llu* lai'ge, branch¬ 
ing plants chai’act(M‘istic of trm^ A fnhr<tf<ia p,silo,st(irhya as it grow^ 
in (’alilornia, ratlnu’ than tlu* simpk'r forms typical of .1. ce/n- 
nopifolia as it occurs in the (Irc'at Lakes arcai. 

Th(‘ morphology and maturation of fruits varies to sonu' (‘.\t(Mit. 


proe(*sses or nom* at all so that tlu^v become, in tlu 

7 


Irom clone to clomc It. is not. at all uncommon to find popula- 
tiojis of A. coronopifolin in which otily a small numb(‘r of fruits 
hav(* been produced. Such |)opulat.ions may co-e.\ist side* by 
side with others which have fully (h'veloped fruiting. Morpho¬ 
logically th(‘ fruits of A. corona pi folia usually hav(‘ very short 
lateral 

e.xtreme form, entirely rounded at the top except for tlu* lank. 
One st riking populatioimit Yuma, Wexford ('o. ((S407a), how(*ver, 

has fruits with rather conspicuous pro<*ess(‘s, sugg(‘sting tin* fi'uits 
of A. aiicniisiifolia. 

eoM.iKX (!ii.\i.\s: d’h(‘ polkm grains of Anihroxia coronopifolia 
w(*r(* studi(‘d in t(*rms of siz(‘, and presence* or al)S(‘nc(* of proto- 



Fo nu'asure diam(‘t<*rs, anth(*rs w(*re r(*mnved fiom 
h(‘rbarium specimens, placed in 75% aepieous (‘thyl alcohol on a 
microscope slide and glycerim* jelly containing aciti fuchsin was 
addetl. The measurenu'nts w(‘re made of tlu* widest dianu'ters 
of 20 grains for {*ach collection. No brok(*n or collaps(‘d grains 
were measured. To estimat(! the numb(*r of inviabh* grains, tlu* 
t(*(*hni(|ue was to (U’ush dri(*d antlu*rs in a(*et.o-carmine and to 


195s| Warner and licals 


Pcrc'iiiiial Hag\vo(*d.s (Ambrosia) 180 





Fig. .S. I'niits of rapwocMi.s c*ollo(*tc(l near Stan wood, Mecosta ('o., Sept<'mber 28, IVloT 

(sjKJciniens drawn without trichonies): A. Ambrosia artemisufolia (from several plants). 
B. .4. X intergradieris (each horizontal row from a different clone). C, A. coronopifolia (each 
row from a different clone). 


heat th(i freed pollen grains until all the protoplasts beeanu' 
stained. Those grains in which no protoplasts were evddent by 
staining were counted and compared with those in which the 

. Approximately 1000 grains were recorded 
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-t. (’liroinosunu's of Michigan Aiiihrosia. 1 A. .1. roronttpijolid, 2n = 7‘J: I. Antrim 

<'(>.. mctapluiiSC II, 8.S4(); 2, Kinmct C'o., nH*taplias<* I, ih Ihm/.ic (’o., mctapliasc I. ; 

I, Mackinac (\i., mctaph asc I, 8i;ir); 5, Alger ('<>., mitotic mctaphaac, 8IH8-bI. r» II. A. X 
ttdrrgradien,^, '2ft = ol: I), 9, Kmmet Co., mcta|)hasc II, 8415; 7. 8. Kmmet ('o.. late proplia.se. 
8145; 10, Alger (’o., mitotic metat>hase, 84.48 2; 11. Kmmet ('o.. propha.se I, 84 15. 12. A. 
ttsil(t}<tarhg(i, 2ft = ca. 108, Lo.s Angeles (’o., (’alifornia, metapha.se II, 1). A. Beal.s. 


in tliis way with mechanical countc'rs, and llic n'snlts ('.\|)r('ss('d 
as perc(‘nt,age ahoi’tivc' grains of tin* total. 

rhe averagt* polhm diann‘t<*r of 11 colh*ctions of Ainhruttia 
roronopifolia is 20.5 microns, witl» a rang(‘ in individual grains (»f 
17.0 to 25.0, and a standard d(‘viation of 1.05. An av<‘ragc of 

22.0% oi the pollen grains Irom 11 colliM-tion.s app(‘ared to lack 
protoplasts, with a range from 5 to 72%. ('om|)arison of th(\s(' 
vahu's with thos(' of the otlu'r ragwe(*ds involv(*d in this r(*port is 
shown in d^ahh* 1, and will lx* discus.sed Ix'low. 

enROMosoMKs: d'o det(‘rmim' «‘hromosom(‘ numhers, spc'cimens 

w(‘r(‘ fi.\('d in Newcomer’s fluid (Newconu'r, 195:1). I'or meiotic 
ohs(‘rvations, whole young stamina.t(‘ spikes wen' placed in tin* 
fixativ(' after r('moval from plants grown in tin* lhiiv<'isity of 
Michigan Botanical (lardens (August, 1950), and from the wild 
(July, 1957). At the time of e.xamination, individual involucres 
w('re removed, the florets diss('cted out , and tlie anthers carefully 
removed and crushed in a.ceto-carmine stain on a inicrtKscope 
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slide. Tlie polUm mother cells wc're thus e.\trnd(Hl, and \v(‘re 
then sciuiished in the ordinary way. For .somatic observations, 
root tips were removed from greeidionse plants and pre-treated 
befor(* fi.xation in a saturated e.ool solution oi paradiehlorobenzene 


and kept in a 40° eold-room tor d o hours to shorten the chromo¬ 
somes. The roots were then fi.xed and s(piashed. Division 


figures were drawn using tin* camera lueida. 

As stated in a preliminary report based on ob.sc'rvations made 
during lOoO by th(‘ senior author (Wagiu'r, 1957), there are 30 
bivalents in meiotie metaphase, all ot appro.ximat(‘ly the same 
size. This number has been confirmed by studies mad(* in 1057 
by the junior author, and also by the n'port, based presumably 
on the same species, of Alulligan (1057). 




ono'pifolia 


division figures of all 


stages appeal' to be normal (Figun* 4, 1—5). (5)unts of n = 
or ap|)roximately that numb(*r wen' made in meiosis ot 


30 



following collections: Rc'iizie (’<)., 



J 


Antrim (A)., 8340; 


lAnmet Co., 8430; Mackinac Co., 8435; and 8444; and Mar(|uette 


Co.; 8430. Counts of 2n 


72 or near that number were made 


in mitosis in the following eolU'ctions: 



Co., 





(Irand Traverse Co., 8330; B('nzie ('o., 8334; Alger Co., 84381)1; 
and Emmet Co., 8444-1. llepresentative specimens of all these 
collections are on deposit in the University ot Michigan Her¬ 
barium. The (collections trom winch th(' majority ot meiotie 
numbers were determined w('re collected mainly on July 10, 20, 

and 21, 1957. 


IN’TERMEDI.XTE PEREXNI.-VL K.\(!WEEI): The S('COnd 



of 


perennial 



in 



overhjoked bv the 


(collector because of its r(*semblanc('s both to Anihrosia corono- 



and the annual .1. 


ifol i 


In all resp('(*ts, this 


plant is an interme(liat(' betw(‘en th('S(* two species, and it will 
ther(>fore be describc'd as a hybrid taxon, *1. X 



The major characters of the new perennial ragweed an' sum¬ 
marized in Table 1, in comparison with its relatives. In its 
habitat it is generally found with the two other ragweeds, but 

^ Ambrosia X ititergradiffis Wimnor, liybr. nov. f’erennis. inultiplicatione vej^etative colonia.s 
tiniforiiios formans set! inter so imiltifornios. Ambrosjae roronoptfoliae similis s(‘(l diftort 
j)lGrutn(jiio jtilis niiinorosis valdo (li\'rrK(*ntih\is in ratilc priniario, foliis pltiiS dissoctis, tonuioribns, 
potiolis lonjiioribiis, cbroniosonuitiltns (2n) 54, divisione inoiotica irrojiulari. ( oinmunis in 
loris disporsis riuJcralibus inicljiganonsibus buroalibtis oinn A. artcmtsnfoJfo rt *4. vorooopifohn. 
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IaHI.K I. A CMMI'AHISON OK THUKi: UA(;\VKKI)S IN M Mil I (i A N. 


(irtrniixiifolln 


1 )urat.i(>n 

Annual 

1 

l\»( i<)l(‘ Icii^t li 

1 

1.5 (().:{-5.01 

(cm.) (ca. ‘iO 


iiKidian Ivs.) 

] 

.XumlxM* of pro- 

0.0 (0 22) 

+ ' 

i(*ct ions on has- 

1 

al so^numl |)air 

(ca. *M) median 


Ivs.) 


Xarro\V(*st rachis 

, l.-l f 1.0-2.01 

win^ width Ix*- 


t w(X‘n (wo has- 


aJ s(»^m(Mit 


l)airs. (ra. »^() 


imxlian Ivs. > 


1 ndmmmt of main 

Spars(‘ and 

s((‘m and pedi- 

s|)readin^ ((‘x- ' 

ol(‘s (suhjcxd iVC 

cej)! f. rillosa) 

jiid^imait) 

» 

1 

No. |)istillalc fis. 

5.1 (2-15) 

clus((‘r 

♦ 

l\‘r c(ail ^ood 

77 

fruit-s/clust.m* 


d'cManinal l)(*ak 

1.2 (0.8 2.0) 

l(‘n^t.h of fniil 

1 

(mm.) 


I.<m^th of 

0.5 (0.2 0.8) 

“spin(‘s” (inm.) 


Per cent abort ive 

10.0(5 44) 

polhm per col- 

(0 (•{)ll<“ctions) 

l(x*t ion 

1 

i 

PolI(‘n ^rain di- 

14.5-20.8 

iLme((‘r: over-all 

1 

ran^(‘ (microns) 


IN)ll(‘n ^rain di- ; 

17.0(10.5-10.7) 

arnet(T: av(*r- 

1 

1 

a|^(\s (microns) 

1 

Pollen ^rain di- 

0.70 (0.58 0.04) 

a!i^(‘ter: stand¬ 


ard d(*viation 

j 

1 

! 

( 'hromosonKi 

50 

number (2//) 


Meiotic meta¬ 

Hegulnr 

phase 



X inJcr(fr(i(lirns 

coronopifoUd 

Pmamnial 

IVn'imial 

1.0 (O.f)- 1.7 ) 

0.0 (0.5' l.l) 

o.S (2-10) 

2.2 (0 10) 

2.1 ( 1.7) lb.) i 

5.1 (2.0-5.0) 

r 

1 

Most 1\ dens(*r A' 

• 

s|)i»‘n(linii. 

1 

I )(Miser and 
!i|)|)rc.s.so(l. 

5.1 (1 8l 

1.2 (1-5) 

10 

55 

0.0 (0.8 1.0) 

0.0 (0.5-0.8) 

0.4 (0.2 0.01 

0.2 (0.0 0.5) 

54.0 (42 851 

( 12 collocl ions) 

22.0 (5-72) 

( 1 1 collect ions) 

10.0-20.0 

h 

17.0 25.0 

21.8(20.4 25.0) 

20.5 (10.0 22.21 

2.50(1.50 5.22) , 

1 

1 

1.05 (0.72-1.57) 

1 

.51 

72 

j 

I rnj^ular 

llcgular 
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this is not always so. I’or eolb'ctors in ^(MKMal it is probably 
most profitable to compare the new plant with the other perennial 



speeies, A. cor 
(listiniruished from tlie 


^'1 mhrosia X 




mav" !)(' 

its more spreading, more 
deli(*ate liairs on the stem axis, the.se usuallv more abundant. 
The wlnjle plant ot the intermediate is slightly greener (not 
glaucous), ('orresponding leaves tend to be more divided and 
they liave narrower wings between the pairs of lobes. Corn'- 
sponding leaves (i.e., tho.se in like position on plants of approxi¬ 
mately e(|ual size) will also tend to have slightly longer and 
narrower petioles. If the fruits have matured, the 
proec.s.ses and the beak will be more strongly developed than in 
.1. corotwpifolia .so that the fruit is more suggestive of that in 



. t. a) 



Idle hybrid pc'rennial ragw(‘ed lias turned out to lie surprisingly 
numerous in Alichigan. In 19o() and 1957 it is estimated that 
lietween forty and fifty different populations, large and small, 
have been di.seover(‘d. I'liese were found in over twenty localities 
in fifteim counties. All collections in the following list were 
made by the .senior author with the help of others, especially 
.1. A. C’hurchill, H. F. Blasdell, and P. J. Neihaus. Unle.ss 
otherwise indicated, both parental ragweeds were pre.sent at each 
station listed: 


Alger, wc(*dy edges of roads at Munising Falls, Munising, 8/fSS-2] Antrim, 
no iianaits within at least 100 yds., gra.s.sy plains along U.S. 131, 1.2 mi 
N. of county lin(>, S(‘<:t. 31, R.OW, T.29N, Benzie, on st(*ep road- 

hanks, W. side of Co. 009, 10. (‘dge of Sect. 25, H.14W, T.20N, 833d; in 
overgrown vacant lot, Bendon, Sect. 23, T.20N, R.13W, 8493; Cliarlevoix, 
vacant lot in towti of Walloon Lak(‘, 8480 ; along R.R. tracks in Boyne 
C'ity, 8487; Ch(d)oygan, vacant lots, Cheboygan, 8434; Clare, Men^dith, 
H.3\\, T.20X, Sect. 13, 8313; Crawford, lawns, gardens, fencerows, S. 
hord('r of Fnaleric. 8348; gartlcns and roadsides behind P.O., 844S; 
lOmmet, sandy vacant lot by Creyhound Bus Station, Mackinaw City, 
8444-'^] open gra.s.sy plac<‘S along R.R. tracks, Pellston, 844^\ Grand 
Traverse, one or botli ))arents present, in 3 place.s—(#1) in sandy lot near 
Elemimtary School, an all-pistillate clone, (#2) just S. of bridge over 
Little Bet.sey Creek, and (#3) by the R.R. Station, Interlochen, 8473; 
only A. artemisiifolia ])resent, along railroad, 0.6 mi. W. of Grawn, Sect. 
12, R.riW, T.26X, 8492; Kalkaska, weedy fields at intersection of U.S. 
131, 1.5 mi. S. of Co. line, Sect. 2, R.7W, T.28X, 8488 X; Marciuette,, both 
parents j)lus .1. trijlda pn'sent, vacant lot along M-28, Maniuetti*, 8443n 





I*M 




| \ ()l,. (iO 


and Mecosta. prairic'-Iiki' (ields. hyhrids in sandy, more or less 

sliad<‘d. areas, 0..‘i mi. X. of Stanwood on I’.S. Idl, S/f.'fS-, ()s<‘<*(»la, (»nly 
.1. a.rl( miyiifdlia se»'n, j^rassy li(‘lds ne.ar K.K. .'Station. .Marion, 
()fs<*j 5 o, 1.2 m. X..\.\\ . of \ and<‘rl)ill on .M-27, Wexford, grassy 

fi«'lds at jtinetion of .M-l 1.") .and I’.S. I.'fl, .aloii”; tr.aeks, Yuma, 

S('el,. :M,'|{..I2W, T.2.dX, 


TIk' dilTcMTiit iiitcniu'diatcs an* (iuit(' varitihN' ainoiij^ llicm- 
.s{dv(‘.s, and it is (‘onccivtihlc tlnil tlicia' i.s sonu' dc^n'c of iiilro- 
ji;r(‘.ssion involvtHl in lli<* fornmtion {)\’A nihro.'iia X inicrgradicn.s. 
In howanc'r, wo ha\'(* a.s.sunaal tlial w(‘ tin* dcalinii; with 


I’l hybrids which liaxa* lu'cnmc cstid)lish(*d and by nu'ans of tladr 

and rcproductiyc nndhod ha\’<‘ Ixam abh' to 



jx'rcnnial 

form nioH' or hvss larf»:(‘ populations. It is int(*rcstin^ to not(* 
that. .1. X intcrffradirns is occasionally found with oidy one 
pjircMit in th(^ inim(‘diat(' neij^hborhood of tin* <a)lony. At one 
place (Antrim ('o.), in fact, w(‘ di.sc<>y(‘r(‘d a iar^(* population 
wIkm’c careful .searching failed to r«'y(‘al (Mth(*r paiamt, within at 
h'ast 100 yards, d'he hybrid has Ixam fouml to inyjide plowed 
fields (Ot.sego (’o.), gardens (Crawford ('o.), and plantations of 
|)in(> tr(‘es (Benzic' tind Mtamst.a ('os.), d'ln' Ix'st localiti(‘s for 
locating large populations an* in gra.s.sy place's along railroad 
tracks and sandy roads in and around towns and yillages. 
Dist.urlx'd areas where both .1. corunopifolia and .1. artcnu.^iifoUa 
occur in a large mixtun' an* almost sure* te) r<*ve*al at l(*ast enn* eei- 
a f(*w populations of A. X intergradirna. Furt.he*r fi(*ld stmlies eef 
Mie*higan weeds will uneiiK'stionably yie'ld many nmn* peepulations 
e)f the* iH'w ragw(*(*d (ejne-e* its e*harae*t('ristie*s are* r(*e*e)gniz(*d), 
judging frenn the readine*.ss with whie*h we* haye* fexinel it tee elate*. 

rhe* rnaje)!' yariatieens eef .1. X tnfcrgnidirns ine*luele* ele‘gre*e‘ eef 
hairine'.ss anei the* size* eef the* j)lant. 'Phe* fe)rme*r is preebably 
ge*ne*tie*ally e-ontreelle'el, anei is pe*rhaps ele*te‘rmine'el me>re* by 
inheM’ita.ne*e* from the* aemual ragwe*e*el, . 1 . artvmisiifoUa, than the* 
e)the*r parent.. This i.s sugge*steel by the* fae*t that .1. (irirmisHfobd 

h\* r n. A’ 

(Irisc. is e*e)mme>n threeugheeut this are*a, e*e)ntra.sting by its de*n.se*, 
spre*aeling-\dllous inelume*nt with the* eerelinary fe)rm. Amhro.sia 
coronopifolia dex*s neet yary ne*arly .see mue*h in this re*spee*t. d'he* 
size (i.e*., height anei number eef bra.ne*he*.s) eef the i)lant, em tiie* 
eether hand, is preebalely e*e»ntre)lleel mainly by the e*n\ ire»nme*nt: 


is strenigly yariable in hairine*ss, anei the feerm 
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( lioso f^rowii)}!; in coinpU'U^ly (5xpos(‘(l sit.(^s lend tt) be smaller and 
<o have a simple form with only om* f(‘rminal, staminate rae(*me 




;e i!;rowinfj; m 


(Pellston, K. K.. tracks, lOmirn't ('o., 
inoH' or less shady and damper sit(*s tend to he larger and mon 


“bushy” and to have numerous staminat(‘ racemes lu'anching out 
below the terminal om* (from near Stanwood, at edges of i)in(' 
plantation, Mecosta (’o., 8500 o). 

One of the most curious variants of Anihnma X inlcrgradicn.s 
was found at Interlochen, (Jrand Traverse ('o. (8473-1). An 
entire clone was observed to comprise pistillate plants oidy. 
'Phe pistillate flowers of these plants are borne in racemes in a 
manner similar to that of normal, staminat(‘ involucres in typical 


plants. The all-pistillate condition 



been well known 


previously in a \’ariant of .1. artemisiifolia, which, like the for(‘- 
going, bears no staminate flowers at all (Jones, 1930, fig. 0), 


and 


w 



is found with the normal 



and 



throughout Michigan. 4'he all-pistillate condition is unknown, 
how(‘V(‘r, in .1. coronopifolia, which, so far as is known, always 

with axillarv' 



comprises plants of tlu' normal, bi.sexual 
pistillate flowers and t(M’minal racenu's of staminat(' flower 


clusters. It seems (mtirelv po.ssilrh*, tluM’cdon*, that the pistillaU* 
intermediate population at Interlochen aro.se as hybrid in which 
the female panmt was tiu' pistillate form of A. artcminiifolio. 
Jones (1943) succe(*ded in crossing anoth(‘r ragweed, A. trifida, 
which is, like .4. coronopifolia, a strictly monoecious species, with 


tlu! pistillate form of .1. 



and sliowed that the 


progeny contained, in addition to momx'cious and intergrading 
forms, the all-pistillat(‘ form as well. 

In 1910, Hydlx'rg described a plant. Ambrosia media, as 
r(\s(‘mbling .1. coronopifolia in h'af shape*. He wrote* that 
“()t,he*rwi.se, the* plant is mene e‘le).se^ly re*late*d to -4. clalior and 
. 1. arlcmisiifolia |whie'h he* regarde*el as separate* species], the root 
being annual and the fruit spiny.” Our e*xamination of the t\'pe 
specimen of .1. media, which was lent ter us through the courte.sy 
erf Dr. Keck of the* New Yerrk Botanie*al Clarden, shows that the 
plant in Cjuestiern is the e’oar.sely lobed form of A. artemisiifolia, 
a form not unexrmmern as a variant in the populations of this 
species in .southe*rn Miediigan. 8. F. Blake reduced this plant to 
synonymy under .1. arlcmisiifolia (1925). We further e‘hee*ked 


Kliodora 


(VoL. ri() 


11M •) 


llu' jjolloii grains ui llu' lyja' s|)(‘cini(‘M and lOuiid lliat tlu' average* 
|)()ll('n siz(^ is 19.0 microns, tin* total range* f'renn 1-1.7 te) 21.0, anel 
tile* stanelarel ele*viation 0 .!)’). d'he* geieiel grains in a sample* of 
1000 grains torme'd 70% of the* total, ('omparison wit.h ^Pahle* 1 
will sheiw that. t.he*.se‘ figure*s are* we*ll within the* range*s charae*- 
te*ristie* of .1. aiirnii.siifolia aiiei not of A. X intcajradirns. 

Fiirrrs: I*'e>r e'emiparison of mature* fruits of Ambrosia X 
inlergradivns anel its pre*sume*el pare*nts, a lie*ld stiiely was maele* 

on Se*pte*mt)e*r 2S, 1057, north of Stanwooel, Me*e‘ost,a ('euintv. 


In the* prairie*-like', rolling fie*lels anel re)aelsiele*s the*re*, all thre*e* 
ta.xa are* common, and are* re*aelily e-eimpareid as the*ir fruits are* 
lully ele*ve*lope*el at this .s(‘ason. In g(*ne*ral, those* of t.he* parents 
may he* imme*eliate*ly elifTe*re*ntiate‘el: those* of .1. artnnisiifolia. 
have* t.eirminal he*aks twie*e* as lemg e.m the* a\e*rage* (1.2 mm.) as 
theise* of .1. voronopifolia, (av. 0.0 mm.), ddie* late'ral pre>e*e*sse*s or 
“.spine*s” eif .1. arkmisiijolia aA’e*rage* 0.5 mm. in le*ngth, while* 
those of .1. voronopifolia a\e*ragc 0.2 mm. anel are* e*ommonly 
absent. alt<>ge*the*r in the latte*r as sheiwn in k'igure* .S, ('. d’here* 
is, he>we*ve*r, sonm variation anel ove*rlap as the* spe*eime*ns tigure*el 
re‘ve*al. Any large e*e)lle*e‘tie)n of fruits of .1. arlvmisiifolia in 


Michigan will show some inelivieluals with ve*rv slmrt late*rai 


pre)e*e‘sse‘s; anel, as ele*scrihe*el e*arlie*r, a variant, eif A. voronopifolia 
e'xists (Yuma, Wexforel ('o., <S407a) in whie*h the* pre)eesse*s on 
the* truits are* unusually we*ll ele*ve‘lopeeI. Ambrosia X intvrgra- 
(livns is inte*rme'eliate l)etwe*e*n the* twei e)the*r taxa in fruit meir- 
pliology (se*e* Table I) anel the* ratheu’ we*II ele*ve*le)j)eel be*aks anel 
spines proviele* a valualile* additional e*harae‘te*r with whiedi to 
elistinguish the* new taxeni from A. voronopifolia in late summe*r 
anel fall. 

ddie* ))istillate fleiwers of .1. <irb’misiifolia te*nel to oe*eur in 
cluste*rs eif five* eir six in the* axils of the uppe'r le*ave*s, but tho.se* 
of A. voronopifolia, tenel tei be* seilitarv (as ele*te*rmineMl from an 
ave*ra.ge' of 100 pistillate* inflore*see‘ne‘e*s for e*aeh s|)e'e‘ies). 'Phe* 
average*, numbe'i* eif flowers in infleire*se‘e*nees eif .1. X inlvrgradicns 
is int.erme*eliate*, i.e*., averaging threu* fle)we*rs. Thei pe*re'.entage eif 
fruits which ae*tually e*nlarge* anel mature* elilfe*rs e’emsiderably in 
the thre*e* taxa: In A. arlvmisiifolia, a total eif 541 pistillate* 
fleiwers counte*el yie*ldeel -115 appreiximat,e*ly full-size*el fruits, a 
propeirtiein eif 77%. In the* plants ielentifie*el as .1. voronopifolia, 
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a total of 118 flowers formed only flO fruits, i.e., 55%^. In the 

it was v('rv low—of tlu' 280 flowers eouiited, only 

34 had 



into normal-appearing fruits, only 10%. 
Atnhrosia X intcrgradifus thus shows morphologieally a high 
degree ot sterility, a condition sugg(‘sted also by th(‘ percentage 
of bad pollen grains and by the irregular meiotic process to be 
(h'scribed below. 

It is interesting to note that the clone of wholly 
plants of A. X intrrgradiens discovered at Interlochen, Grand 



rraverse Co., tailed entirely to set fruits, and repeated collections 
made during September anti Octolxu’, 1057, of many pistillatt* 
spikes reveahid not a single fully formed fruit. 

I'OLLKN' tiH.\i.\s: Following th(‘ .same technitpie described above, 
t.he average polltm diameter ol 12 colh'ctions of .1. X iulcrgradicns 
was determined as 21.8 microns, tlu' total range of individual 
grains from !().(> to 29.9. That the pollen grains of the intt'r- 
mt'diate ragweed turned out to av(‘rage largc'r than those of .1. 
coronopifoha was surpi'ising, in vit'w of their la'spectivt' chromo- 
.some compltmuMits which would lead out* to (“.\p<M‘t th(‘ I'eversti 
rtflationship. lIow<‘V(‘r, the variation in sizt* of tlu' polltm gi’ains 
ot the interm(*diat(‘ proved tt) bt' considerably grt'att'r than that 
of (‘ither of the parental ragwt'eds, including .1. corono pi folia, 
and the staiulard deviation was 2.30 microns for tlu' former and 
1.05 for the latter. 

Although tw(> ot the collections ot .1. coronopifolia revealed a 
high percentage of non-staining pollen grains (one with 33% and 
one with 72%), most showed a low percentagt' and the averagt' 
ol 11 collections was 22.6%. On th(‘ contrary, all of the collec¬ 
tions ot .4. X intergradiens had high percentages of abortive 
grains. The imam of all the colUa-tions e.xamined was 54.9% 
bad grains, tin* low(‘st single coll(*cti<m 42% and tin; highest 83%. 
ddu'se data on abortix'e pollen and pollen diam(‘t(‘rs are sum- 
maiMZ(‘d in 'Fabh' I, along with similar facts conc(*rning A. 
aiirmisiifolia for comparison. 

If our figures tin* tit ull ropr(‘SC*ntHtivi‘ tor tin* .spcrios as a whole*. tht*!i A. artt^misHjolin 
with its imifh larj^er nuinl)(*r of pistillate* lhiw«*r.s tine! >^rrater averaire* preMluction of fruit pe*r 
lioiid has well over six tim<*s the* refinxluetive pot(*utial by seeds as d. rorortofti/olta. Actually 
the* (lifferenee is probably e*v(‘n i^reater b(‘eaus<* of the* t(*n(leney for iiiejre axils tej form pistillate* 
inflore^scences in ^1. artemtHiifohn. Thus the* annual sp<H*ii\s which re*lies entirely on seeds fe>r 
survival, (so far as we* knetw) shows a strikinif dilTe*re*nce* in seeel pre>elue‘tie)n freiiii the* |>erenniai 
ra^we*(*el wliieh relie's etn its ability te> re*main tilive* frotii ye*ar let ye*ar ami its ability to propat^atc 
itse‘lf by tinder«re)unei re>e>ts. 




1* hodoia 


IN'ol. <)() 


\\)S 


(’iiHOMosoMKs: M(‘i(>.sis ill tlu‘ iiit(‘rni('<liat(‘ cafjiwa'tal shows 
conspicuous in’(*^ularitics. First nu*tai)has(‘ is charactcrizial hy 
univalents, bivalents, and trivalcnts, and first ana|)has(‘ coin- 


inonlv shows 



of chroinosonu's. 'Plu* d(*tcrniinalion of 


units fi’oin t('n well-spread sporocytes from fi\(‘ collections 

10), lo.l bivahmls (rann'i': 


av(*rai;(‘d 14.5 univalents (ranjj;e: S 


11 20), aiul 2.5 trivaUmts (0 4). 44n' averajj;!* total nuinlxM' of 


units was 112.1 


(ranj^e: 22 IIS). A roufi;h e.xplanation foi 


tin 


• • 


Ixdiavior mi^ht 1)(‘ sutiitK'sti'd as follows: d'luM’i' 


avei’aji,!* pairinfi; 
arc' 54 (4iroinosom(‘s pr(‘S(‘nt, IS from 
from .1. con 


ifolia 


nopijoU 


Assuminj^ a fairly hifi;h 



of ho- 


molo}i;y Ix'twiMm (4iromo.som(‘s ol th(‘ jiarents, it tlxm appears 


t hat 


fol i 


15 of .1. 


coronopifolia t(*nd, on tlx' average, to form pairs. 44ie r(‘maininj»' 
thr<‘(‘ (diromosonu's of .4. artctnisiifolin would form Irivalent 


confitj;urations with si.x (diromosonx's ot 


o pi fol id 


a residin' of 15 univahmts of tin' latter. 4'he situation, howi'si'r, 

is vi'i'v much more variable from c('ll to c(*ll than sindi an 

% 

idealiz(‘<l “avi'ra^e” behavior would indicate. 

Tin' laij;ii;in}j; that commonly occui’s in tin' chromosomi's ol 


first anapha.si' ri'sull in tin' ('.xclusion of up to as many as lour 
chromosonn's from tin' .si'cond nu'tapha.sc' division fif^ures, so 


that, tln'V lic' off tin' la'spectivi' ('(pn 



plain's, as shown in 


fif^un' 4, f). At second anaphasi', as many as ti'ii chromosonn's 
ha\'<' bei'ii si'cn lyinf^ separate in tin' cytoplasm, and <'\’('n alti'i’ 
tin' nuclear nx'inbrane is formed, chromosonn's may nmuiin un- 
assimilati'd. As tin' pollen f^rains maturi', thc'si' chromosomes 
apparc'iitly disappear. In mati'iial of tin' inti'inn'diati' |)lanl 
from Pi'llst.on, iMunn't ('o., a. .sam])l(' of 171 division fif»;ur<'ti 


showiiifi; .si'cond anaphasi 
chromosonn's. 44n' ri'in 


% 


% 


fit;ur('s with e.xchnh'd 
iri'd to have nornu 


si'cond anapha.si' fifj;ur(‘s'’’. In contrast, in mati'rial of .1. coro- 
nopifolia taki'ii at the .sanu' tinn' and placi', a .samph' ol 
fijiures showi'd all normal .sc'cond anapha.si's. 

Root tip s(|uasln's from thri'i' localitii's of tin' internx'diati' 
raji;w('ed confirm 'In = 54 chromosonn's, as would In' e.xpi'cti'd 

" AvtTs, ('. ,1. t( lcnt‘tics 39: 117 12<». lllAii) liii« a inrcliaiiisin in Astrr when*by 

triploiils proiiuct* fiTtilt* |>olU*ii by of a doubU* f<niational division of tin* \inival<*nts. 

Xo t‘vidt‘n(M* of snvh a navlianisin has boon (»bs«‘rv<*d in tin* prvsrnt study, but this is a |>ossibh* 
“xiihinalion i)f th«* rvlativt'ly liijih porevnta^v of normal-appoarin^ second anapliasv lij^unw. 
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with '2n 
with 2n 


;it) (Jonos 194.‘:{; Vua.sa 195()), and 


Of rtem isn folia 
coronovifolia 


72. 


Th(*.se localities were in Benzie Co. 



J 


Crawford ('o. ((S348); and Alger (’o. (8438-2). Irregular meiotie 
behavior was ol).serv(‘d in the Benzie ('o. and Crawford C'o. 
materials, as well as Osceola Co. (8429), Kmmet C'o. (844")), 
and other ('rawford ('o. collections (8448). 

Di.sri'.s.sioN: As botanists did not find Atnhrosia coronopifolia 
in Michigan until 1900 we may assuim^ that ptu’cmnial ragweeds 
w(‘re probably introduc(‘d into the state sometime prior to the 
turn of the century. It should Ix' pointed out, however, that the 
fpiestion of “introduced” vs. “indigenous” may b(‘ a vexing one 
wh(Mi w(*eds an‘ in\a)h(‘d. Our concc'pts of these terms do not 
ordinarily admit of d(‘gr(x\s (such as “introduc(‘d in part,” or 
“mainly introduced”). With n'gard to our perennial ragweeds, 
it. s(*ems entirely plausible that from tiim* to time, ov^r thousands 
of years, small “extra-territorial” 
rang(‘ into Michigan took place'. Many, if not all, of these* 
pre)l)ably elie*el e)ut. Ile)weve*r, now—with railreead and highway 
.syste*ms, anel myriael art ifie*ially elisturbe'el habitats, the* sp(*e‘ies 
e‘an re'aelily migrate* iiite) Michigan along ele*finite* pathways from 
the* state's furthe*r we*st. Set e*\e*n if the* spe*e*ie*s had be(*n pre'sent, 
thenigh (*.xtre*me*ly rare*, prie»r te) 1900, the* bulk e»f present pe)pula- 
tie)ns may ve*ry w(*ll have* immigrate*el from furth(*r west, 
('ertainly e)v(*r its j)re.sent range* in the* state, the* perennial rag- 


(‘inigratieens from the home 


we'eel will have to be interpre;te*el as “mainly intre)elue*ed.” There 
is no positive* e*\’ide*ne‘e* te) date*, in fae-t, te) inelicate that it was 
e*ve*r native at all. 


Whe*n Mie*higan in its e*ntire*ty is e*e)nsiele*re*el. 


ononifol 


must be* tre*ate*el as e)nly fre*e|ue*nt te) une*e)mme)n; but its ability te) 
“take* e)ve*r” large* are*as le)e*ally whe*re* the* habitat is appre)priate* 
make* it ne*ve*rt hele'ss a peetential hayfe*ve*r pre)ble*m in its re*st rie*teel 
territeeries. Its habit e)f e‘e)ngre*gating its pe)pulations are)unel 
.settlements make its hayfeve'r signifie‘ance e)ut e)f prope)rtie)n to 
its e)ver-all abundane-e*. 44ie* annual spee*ies, .1. arktnisiifolia, 
will in general mue*h e)utweigh its allergie* impe)rtane*e l)ee*au.se of 
greater numl)ers. But in the* twee we*e*ks prie)r te) fle)we*ring in 
annual ragweeel, the perennial spe*e*ie*s may be'e'ome a leecal 


pre)ble*m te) allergic pe*rse)n.s. 
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Kliodot'a 


()(• 


'I'lie hybrid |)(M(‘iiiiial laguaaal has turiu'd (Hit to lx* remarkably 
commoii in appropriate h)caliti(*s. If it had Ix'eii lound only 
one(‘ or s(‘veral tinu's in this inxestijration it would ha\'(* Ixxm 
d(*signat(*d only by torinula. rix* int<*rin<xhate has Ixxni gi\(*n 
a taxonomic binomial, Anihrosia X intergradienK, because of a 
b(‘h(‘t‘ that anv natural hybrid which comes to form many indi- 

* ' 4 

yidiials of im|)ortanc(' in tlx* community, wlxilnn- liy sexual 
means (e.g., as :illopolyj)loids) or by as(‘xual im'ans ((*.g., l)y 
und(‘rground r(‘pr<xluctiye axes, as in this instance) or both, 
should Ix' so nanuxl. P(‘rhaps otlx'r ragwixxl hybrids (e.g., d. X 

llouleau, an exti-enu'ly rai'(‘ plant in Michigan) are 
formed dr novo in nature as fnapKnitly as .1. X irdrrgradirns, 
but. noiu' ot tiu' otlx'rs, to our knowl(*dg(“, compare in abundanci' 
to tlu' pr<‘S(‘nt. one which is selt-p('i'petuating aixl builds u|) large' 
local populations through the yi'ars. 

Now that .1. X intrrgradii'Hs has bei'ii distinguished among 
t h(' populations of pi'n'imial ragwi'cds in Michigan, coll('ct(H-s 
may Ix' urged to look lor it in otlx'r stale's (e'.g., Illinois, Minix'- 
sota, and Wisconsin) wlx're the' two pare'iital spe'cie's inte'rmingle'. 
1 Ix' characte'i'istics ol the' ix'W ragwe'cd are' subtle' one's, it is true', 
aixl tlx'y ai’e' harel tee pe're*e'i\’e' een casual inspe'e'lion in the' tie'lel; 
but the' (h'seription aixl figure's gix'e'ii aboxx' should suffice' feer its 


• • 


re'ceegnit lein. 


d'lX' sizes of peille'ii grains re'peirte'd Ix'ie* feer the' plant, commonly 
re'h'rre'el to as “we'ste'i’ii ragwe'e'el" in the' (Ji'e'at Lake's state's eliffe'r 
from the' pre'yiems reports. Wexle'heiuse' (lf)2S, 194")) ga\e' the' 
dianu'te'f of polle'ii grains of “.1. psilosldrlu/n" as 24.4 (22.0 27.4) 
mici’ons. 11 is me'asure'ine'nts e'x iele'iitly re'fe'r not te» our jilant but 


to otlx'r taxa in the' comple'x. 


onupifoli 


as ele'fiix'd Ix're' nx'asure' 20..) mie'i’ons in dianx'le'r on tlx' aye'ratie' 
Our e)wn me'asure'ine'nts of .1. psHoxtachga from ('alifornia 
(Se)lano ('()., Ile'ise'r lOOO; San Die'go ('o., Alele'rson s.n.; ('olusa 
( o., ( hanelle'r s.n.; Stanislaus ( 'o., lloox e'r Itio; Lees Ange'le's ( e).. 

Wolf 4241; aixl San Luis (tbispo ('o., Sumnx'rs s.n. — AIK'll aixl 

K(') gaye' an axe'iage' elianx'te'r eef 2.4.0 micrems, the' range' 20.0 
2.).(‘). 1 Ix're' is a corre'lation ol peelle'ii grain elianx'te'r witli 

chreenmsonx' numbe'rs. Pre'x ious stuelie's e>l chromosome's in the' 
ge'iius Amhroxia indie-ate' that, the' A' numbe'r is 12, 17, or LS 
(Darlingte)!! A Wylie', lO.ao). .loix's (194.4, 1944) showe'el tix' 
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(dironiesoiiK' iiuinlxM- in .1. (iricitiisiifolid (as A. cldtior) to la 


N 


IS; in ,1. hide did Id, n 


17: and in .1. Irijidd, n 


12. Of 


tlies(> s|)ecies the first is nn»st obviously r('lat(ai to tlu' per(*nnial 
lonns under diseussion lu*re, and l,h(‘ nunila'r of n. = 30 d<‘.- 

tenniiual by ns (1957) and eonfirnual by Mulligan (1957) for 

.1. coronopifolid supports this relationship. Afnhrosid corono- 
pifolid may ther(‘fore be eonsiderial a teti’aploid species. Anihro- 


sid X inlcrgrddicns would then be a tr 



llei.ser and 


Whitaker’s (194S) report of ('alifornia mabn-ial of .1. pKiloslachipi 
(Solano (a)., Ib'i.ser 190(), UC') as having an estimated “n = 
50-52” suggesUal to us that the actual figure' might be n = 54, 
i.e., th(‘ he.\aploid numla'r. Materials kindly eolleeted for us by 
Mrs. 1). A. Heals in Los Angeles (’o., California (AIK'll) wene* 
obs(‘rv(‘d in Ab'taphase I and AIetapha.se II: a total of 20 est.i- 


mab's ranged from 50 to 50, the average 
numb(*r may, accordingly, really lee n = 


n = 53. 4'h(' (‘xaet 

54. It is worthv of 


mention at tins point that smaller-spored forms also occur in the* 
perennial ragwe*e*els eef ('alifeernia, sugge^sting that tetrapleeid ta.xa 


exist the*re as we*ll as lu'xaploiel. 



eeelle'e'tions (San Die'gee 



C'e)., Palmer 101; Lathreep, Walke'r SS9; anel Yuba ('ee., lle)we*ll 

U(') average'el 20.8 mie-reens in eliamete*r eef pe)lle*n 
grains, with a range freem 18.5-23.3, eeerrespemding e*le)se*ly tee the* 
figui’e*s give'll abeixa* feir ,1. coronopifolia. 

On the basis eel prex-^e'Dl kneiwle'elge, therefeire*, we* may assume* 
that the*i‘e are* jireibably at l(*ast femr jieilypleiid le'vels in the* 


A. 



d-coronopifolid e'eimpU'x, viz. 2.r 





3.r (jntergradK'/i.s), 4.r [coronopifolid plus this eir an aelditiemal 
taxem that greews in ('alifeernia), anel O.r {p.nlostachi/d). Where* 
it has be*e*n jiei.ssible* tei e*e)mpare the*m, the* le*vels eif peilypleiiely 
are mate*he*el by e-eeri'c.spemeling avei’age peillen diameters, viz. 
17.0 mierems (ortcnusHfolid), 20.5 mierems (coronopifolid), anel 
23.0 mie-rons ip.stlo.stdchgd). Anihroaia X inicrgradicriH eleees neit 
e*e)nfe)i‘m with the* .se*e|ue*ne*e*, but its irregular meieitie*. e-emditions 
and ele'gre'e eif speire* abeirtiem are sue*h that the normal preiee.ss eif 
pollen emteigeny may be* elisturbed anel thus produce the deviation. 

It e*an be e*one*lueleel that polypleiieiy has played an important 
reile in the* ev’olution eif the drlcmisiifolia-coronopifolia e'eimplex of 
ragwe*eels. Furthe*r knowledge eif the* evolutiein eif this assemblage* 
will have* tei lie* e‘nrie*he*el by a sui‘ve*y mue*.h liroader in .se’ojie* 
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lluiii the pre-stMit one. lii particular, an'as of pri'suiucd j^co- 


jiraphical ()ri}i;in should lx 


souji;ht aud iiivc'stifjiatcd. 


Profcssoi 


(i. L. Stchhius has w ritlc'u (Dcciunlx'r IS, lOoti) that ill his 
opinion th(‘ understanding of tlx* rc'lationships of the taxa in this 
eonipU'x will r(x|nir(* “a careful study of all the forms occnrriiifi; 
ill the sonthw(>st Uiiiti'd State's, Mexico, and ('Ise'where in the 
Ani(‘rican tropics.” W’e inijiht sn}i;;!;(*st then that the' forms that 
are found in (’alifornia and in Michi<raii prohahly r(‘|)resent 
peripheral (‘nd-|)oint jxipnlations (h'rived from an (*\()hitioiiary 
matrix that orif^inat(*d in the south. An int('resting; furtln'i* 
possibility was reee'iitly indicated by \'nasa. (lOoti) when he, 
poiiitexl out that “siiH‘(* tlx' basic mimlx'r of chromosome's in 
('emipeisitae' is nine', it, is imt surprising t hat t lie' e-hrenimseinu' 
iinmbe'r eif the' rajijwe'e'd |i.e'., A. is n = IS.” If 

the' eiri^inal number in tlu'se' plants was x = 9, the'ii the' e'emimoii 
annual rajijwe'e'el is a tetra))loiel spee-ie's itse'lf; .t. rownopifolin 
weinlel have' tei be' inte'i'pre'te'el as S.r; .1. X inienfradiena ti.r; 
and .1. p.'iiltisfarhi/a Ti.r. 

sr.MM.MtV 


1. study of perennial raiiwce'd populations in the' state' eef .Mie'hifian 
was inaele' freein standpeeints e»f tlx'ir elistrihntieni, pe'riexlie'ity, habitats. 
me)r|)he>le>Kie'al variatienis. e'hreiineeseeine' nninl)e'rs, iinel peelle'ii size's. 

2. 'Pile' ktieewM .Mie'hij>;an raiifje' etf Aitihroxla ronuioiHfolia was ineTe'ase'el 
ley IS iie'w e'etuntie's in fie'lel stnelie's, hrinfijinfi the' teetal te» 4.‘t. 'Fhe' spe'e'ie's 
was feainel te» he' fre'epie'til ae'rei.ss the' I'lipe'r IN'iiinsnla tei the' iieerth half eef 
the' I.eewe'r IN'tiinsnla anel the' we'ste'in p;irt eef I he* .'Jemthe'rn half. I listexie'al 
e'\iele'ne'e' eleee's neet faveer iiite'ipre'tin;>: it as eerininally native'; in fae't, net 
e'eelle'e'tions are' klieewil prieer tee I1MM). 

It. It feirms larjie' clenie's by pre>life'ratie)ti from nnele'ijireinnel p.'irts in 
elistnrhe'el habitats sne'h as reeaelsiele's anel railways, e'spe'e'ially arexinel 
jeopnlate'el are'as. I'nlike' the' .'innnal spe'e'ie's (.1. nrti'mixiifolin) the' 
pe're'iniial will invaeh' j^ras.'^y lie'lels. 'I'he' snhstnite' is imrmally ste'rile', 
^anelv e)!' fjrave'llv se»il. in e'xpeese'el pljie'e'S. 

t. Amhrosiii roroiiopifolla matnre's e'arlie'r than the' ;innnal s|»e'e'ie's by 
twee e»r thre'e' we'e'ks as e'viele'iie'e'el by jjjreess meerpheeleijiy anel polle'li prer 
hie-t ion. 

.*). Its variatienis ine'lneh' tlieise' e»f the' h'ave's (lane'e'eil.'ite' tei ele'lteiiel in 
enitlini'. frenn ceiar.'^e'ly lobe'el te» bipinnatifiel, anel se'.'^sile' tei short.-pe'tieilate'). 
eif h'af arr.'in^e'ine'nt teijiposite', whorh'el. anel alte'rnate'). of plant habit 
(small anel simple', to large anel “bushy”), anel of spine's on the' fruit 
(from nnarme'el tei meieh'rate'ly spiny). 

(). Its peille'ii grains are' snxdle'r (20..*' mie'roiis in eliam.) than pri'vienislv 
reiiorte'd in pe're'iniial ragwe'e'ils, ;mel an ave'nige' of 2lt pe'r e'cnt eif tliose' 


e 
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72, and 


1('s(<'(l Iack<‘d i)r()t<»i)lasts. Its cliroiiKtsonu's nuinix'r 2a 
iiK'iosis apix'ars to Ix' normal. 

7. An h('n‘tofor(‘ undcscrihcd ixTcnnial raj!;\v('('d, .1. X inU'rqrddictiH, 
liyl)r. nov., differs from A. coroiiopifoliti in liairiiK'ss, color, l(‘af cutting?, 
|X‘tioI(' length, and fruit structun*. Its (‘haract(*ristics an' internu'diate 
lx't\ve('n the. latO'r and the annual .1. folia and it is intc'rpn'ti'd 

as tlieir njitural hybrid. 

4 '' 

S. Tile iK'w ragweed is unexp('(d.('dly common and a large numix'r of 
populations have Ix'en ohservi'd in 15 countii's. It grows usually, though 
not always, in company with the parents. 

9. The primary variation of *1. X intcrgradicii.s includes characters 
of hairiiu'ss and plant size. One peculiar sterih* po|)ulation was found 
with wholly iiistillate flowers. 

10. The pistillate infloresci'iicc^s averagi* 3 flowc'rs pc'r axil and are thus 
int('rm<'diat(' betwc'c'ii the pan'iits. Howevi'r, only 10 jx'r cent of the 
fiowc'rs matun'd normal-apix'aring fruits, indictiting low fertility. 

I 1. Pollen grain diatneter of A. X itdergradiena is gn'ati'r (21.8 microns) 
than eitlx'r pan'iit, but the variation is twice that of the |xirents. Ovc'r 
half of the grains appear to be inviable. Tlu* chromosomes number 

54, but nu'iosis is irregular with many univalents and a f('w tri- 
valc'iits at Mi'taphasc' I, and with a large* number of figure's slmwing 
lagging e)f chre)me)se)me's. 

12. Peillen size of varieius ragwe*e*ds is elise*.u.sse*d in relatiein tei peilypleiiel 
le'A'els: tlu're* is a elirect ceirrelation. A)id)ro.sia arteaiiniijolia is inte'rpre*te*d 
as a diploid, . 1 . coronopifolia a te'trapleeiel, and .1. 
base*el em x = 18. Andyrosia X itdergradiens is a tripleiiel, but its peillen 
size* elex's neit ceniform, jireebably be;e*ause' e>f irre'gularitie's elue te) it.s im- 
me'eliate* hybrid eirigin. 

13. A re'ally e'eiinpre'he'nsive* kneiwle'elge* eif this exemple'x must e* 


2a 





stuelie's in warme*r re'gieins in .semtlu'rn I*. S. anel Mexice>. The* primitive* 
me'inlx'i’s e)f the* eximple'X may have* a. = 9 chreimeisenne's. 
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